INTRODUCTION {#s1}
============

Breast cancer is the most commonly diagnosed cancer in women worldwide.^[@B1]^ In Lebanon, breast cancer is the most prevalent malignancy among Lebanese women,^[@B2]^ accounting for one third of all female cancers.^[@B3]^ Of these, 40% to 43% are women age \< 50 years, as compared with 19% to 24% of cases in Western countries.^[@B4]-[@B7]^ Younger women generally present with more aggressive forms of breast cancer, thus resulting in poor prognosis and subsequently higher mortality rates. The prevalence of deleterious *BRCA* mutations is lower than expected in Lebanese women, supporting the hypothesis that other factors contribute to breast cancer in young women.^[@B8]-[@B11]^

CONTEXT
-------

**Key Objective**To evaluate and compare the perceived fears, barriers, and benefits regarding breast cancer screening between Lebanese and Lebanese- American women.**Knowledge Generated**More than 90% of both Lebanese and Lebanese-American women reported being familiar with breast cancer screening; however, the screening rates for both groups were below the recommended 81%. Physician and health care provider recommendation for breast cancer screening was a predictor of having had breast cancer screening in both groups.**Relevance**Given the susceptibility of Lebanese women age \< 50 years to develop breast cancer, it is imperative they undergo breast cancer screening. Health care provider recommendation is a predictor of breast cancer screening for both groups; therefore, health care providers should educate Lebanese and Lebanese-American women on breast cancer risks and benefits of early detection and screening and recommend breast cancer screening.

Early detection of breast cancer can be achieved by mammography, breast self-examination (BSE), and clinical breast examination (CBE) and can lead to lower breast cancer mortality rates.^[@B12]^ In the United States, only mammography is recommended for early detection of breast cancer, with yearly mammography starting at age 45 years and biannual mammography after the age of 55 years.^[@B13]-[@B15]^ In Lebanon, however, because of early-age breast cancer occurrences among Lebanese women, the guidelines for breast cancer screening established by the Ministry of Public Health include annual mammography screening, monthly BSE, and yearly CBE.^[@B6],[@B16],[@B17]^

Despite these recommendations, there seem to be disparities in breast cancer screening between Lebanese women and Lebanese-American women. In the United States, it was last reported in 2008 that 28.6% of women of Lebanese descent underwent yearly mammography.^[@B18]^ This number is well below the Healthy People Project goal of 81% and considerably lower than that among Lebanese women in Lebanon, which is estimated to be 45% and 59.1%.^[@B19]-[@B21]^ Although the Healthy People program is based in the United States, its health promotion and disease prevention goals can be applied in other countries. Several factors, including but not limited to women's knowledge and beliefs about breast cancer screening practices, play an important role in the use of breast cancer screening. Because the number of women undergoing breast cancer screening in the United States was found to be lower than that in Lebanon, it is important to determine the factors associated with screening compliance among Lebanese women and compare them with those of Lebanese-American women. This will allow for a better understanding of the similarities and differences in the factors that influence compliance with breast cancer screening in Lebanese and Lebanese-American women. This study aimed to examine different factors associated with breast cancer screening compliance in Lebanese and Lebanese-American women and determine and compare factors that predict breast cancer screening for these 2 groups.

METHODS {#s2}
=======

Design {#s3}
------

The study used a descriptive, cross-sectional, comparative study design to evaluate and compare the different factors associated with breast cancer screening compliance in Lebanese and Lebanese-American women.

Sample {#s4}
------

The sample size was based on the determination that an equivalence test of means using 2 1-sided tests on data from a parallel-group design with sample sizes of a minimum of 88 in the Lebanese-American group and 88 in the native Lebanese group would achieve 90% power at a 5% significance level when the true difference between the means were 0.00, the standard deviation 10.00, and the equivalence limits −5.00 and 5.00. A convenience sample was recruited from Beirut, Lebanon, and the greater Los Angeles area in the United States. Criteria for inclusion were Lebanon-born Lebanese-American women and Lebanon-born, currently residing in Lebanon, Lebanese women with no history of breast cancer who understand and read English or Arabic.

Instruments {#s5}
-----------

Demographic information was collected using a self-administered questionnaire. The modified Champion's Health Belief Model Scale (Arabic version) was used to measure health beliefs.^[@B22]-[@B24]^ The instrument consist of 42 items designed to measure variables related to breast cancer screening, such as fears, knowledge, barriers, and benefits regarding breast cancer screening. Items are rated on a 5-point Likert scale ranging from strong disagreement (1 point) to strong agreement (5 points). For example, the question "Undergoing mammography can give you confirmation that you are healthy and lessen concern" is 1 of the questions aimed at assessing the participant's perception of the benefits to having a mammogram. The internal consistency of the Arabic version was previously determined and ranged from .87 to .92.^[@B22]^

Procedure {#s6}
---------

After institutional review board approvals from the research institutions in Lebanon and the United States, a poster was posted on the announcement bulletin board of the churches and mosques frequently attended by Lebanese women in Beirut, Lebanon, and the greater Los Angeles area requesting their participation in the study. Additionally, study materials, which included the recruitment letter, questionnaire, and researcher-addressed and stamped envelope, were made available in a box near the announcement bulletin boards. The churches and mosques did not sponsor, support, or participate in the promotion of the study. The interested participants completed the questionnaire packet and returned it to the researcher in the provided researcher-addressed and stamped envelope. By filling out the questionnaire, the participants consented to participating in the study. A total of 250 Lebanese women and 105 Lebanese-American women completed the questionnaires and mailed them to the researcher in the envelope provided.

Data Analysis {#s7}
-------------

Descriptive statistics were first conducted on the demographic variables and to determine the scores of the instruments. These were compared between Lebanese and Lebanese-American women using odds ratios (ORs), χ^2^ and Mann-Whitney U tests, or analyses of variance. Any associations found to be statistically significant (*P* ≤ .05) between the 2 groups were included in 3 multiple logistic regression models to estimate the odds of each variable for ever having a mammogram (yes *v* no) or performing a CBE (yes *v* no) or BSE (yes *v* no). Likert responses were categorized into high (average \> 3) or low average (≤ 3). All tests were 2 sided, and a *P* value \< .05 was considered significant.

RESULTS {#s8}
=======

Sample Characteristics {#s9}
----------------------

The sample comprised 105 Lebanese-American women and 250 Lebanese women. χ^2^ and *t* test analyses were conducted to determine differences among the demographic characteristics between the 2 groups ([Table 1](#T1){ref-type="table"}). There were significantly more Muslim women in the Lebanese-American group compared with the Lebanese group (55.7% *v* 38.2%, respectively; *P* = .004). Lebanese-American women were significantly different from Lebanese women in income (*P* = .006) and age (*P* = .007).
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Knowledge of Breast Cancer Screening {#s10}
------------------------------------

Although \> 90% of women in both groups were familiar with mammography screening for breast cancer, only 74.3% of Lebanese-American women and 72.5% of Lebanese women had ever had a mammogram. Being familiar with mammography screening significantly increased compliance in Lebanese women (*P* = .034) but not in Lebanese-American women (*P* = .228). There were no statistically significant differences between the 2 groups in their familiarity with breast cancer screening. There was a statistically significant difference in the perception of breast cancer screening effectiveness, with Lebanese-American women perceiving all breast cancer screening methods (mammogram, CBE, and SBE) to be significantly more effective than Lebanese women ([Table 1](#T1){ref-type="table"}).

The 2 groups were not significantly different in ever having had a mammogram (74.3% of Lebanese-American women *v* 72.8% of Lebanese women); however, the Lebanese-American women had a higher rate of having had a mammogram within a year of completing the survey than the Lebanese women. (67.6% *v* 51.6%, respectively; *P* = .006). Despite being familiar with CBE, only 58.4% of Lebanese women had had a CBE, compared with 84.8% of Lebanese-American women (*P* = .0001). There was no statistically significant difference in performing SBE among the 2 groups ([Table 1](#T1){ref-type="table"}).

Fears {#s11}
-----

To compare the differences in the total score of subscale fears, the Mann-Whitney U test was used because the data did not meet the normality assumption of the independent *t* test. There was a statistically significant difference in the total score of fears between Lebanese-American (median, 2.58) and Lebanese women (median, 3.17; U = 8,791; *P* = .000). There were also statistically significant differences in individual fears, with Lebanese-American women identifying fear of losing their jobs as a concern, whereas Lebanese women feared saddening family, losing friends, neglecting children, death, suffering, changes in appearance, rumors and gossip, and sexual disturbances ([Table 2](#T2){ref-type="table"}).
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Benefits of Breast Examination and Mammography {#s12}
----------------------------------------------

To determine if there was a difference between the benefits of breast examination and mammography between the 2 groups, the Mann-Whitney U test was used. The results indicated there was no difference between perceptions about the benefits of breast examination between the Lebanese-American (median, 4.00) and Lebanese women (median, 3.83; U = 10601.5; *P* = .095). There was also no statistically significant difference between perceptions about the benefits of mammography between the Lebanese-American (median, 4.50) and Lebanese women (median, 4.50; U = 11,961.5; *P* = .982). There were no statistically significant differences among the individual responses about the benefits of breast examination and mammography between the 2 groups ([Table 2](#T2){ref-type="table"}).

Barriers to Breast Examination and Mammography {#s13}
----------------------------------------------

The Mann-Whitney U test was used to determine if there was a difference in perceived barriers for breast examination and mammography between the 2 groups. The results indicated there was a statistically significant difference in the perception of barriers to breast cancer examination between Lebanese-American (median, 2.07) and Lebanese women (median, 2.251; U = 8,821.0; *P* = .000), with Lebanese women perceiving being uncomfortable looking at their body, worrying something may be discovered, and having a breast examination being pointless because it may be too late as significantly more important than Lebanese-American women ([Table 2](#T2){ref-type="table"}). There was also a statistically significant difference in the perceptions of barriers to mammography between Lebanese-American (median, 2.07) and Lebanese women (median, 2.52; U = 9,606.00; *P* = .005). Lebanese women also reported mammograms being more expansive, worrying something will be found, and being too late if something is found as more important barriers than Lebanese-American women ([Table 2](#T2){ref-type="table"}).

Bivariable Analysis and Predictors of Adherence {#s14}
-----------------------------------------------

Direct logistic regression was performed to identify predictors of performing mammography screening. The models contained 5 independent variables: knowledge of mammography recommendations, knowledge level regarding the effectiveness of mammograms in discovering cancer, history of relatives with cancer, physician-recommended mammogram, and health care provider as the source of mammogram information. The Hosmer and Lemeshow test was used to determine if the models with these predictors were a good fit. For the Hosmer-Lemeshow goodness-of-fit test, a poor fit is indicated by a significance value \< .05. The results for members of the Lebanese-American group (χ^2^ \[n = 248\] = 6.444; *P* = .598) and the Lebanese group (χ^2^ \[n = 248\] = 6.474) indicated that the models for both Lebanese-American and Lebanese women were a good fit, with a *P* value \> .05.

Additional tests for the usefulness of these models included the Cox and Snell *R*^2^ and Nagelkerke *R*^2^ tests, which indicated the amount of variation in the dependent variable explained by the models. The results for the Lebanese-American group indicated that between 41.7% and 64.9% of the variance in "Has a history of having a mammogram" was explained by these predictive models. For the Lebanese group, 26.2% to 39.0% of the variance was explained by this set of variables.

In the Lebanese-American group, the strongest predictor of having had a mammogram was demonstration of knowledge of mammography screening recommendations. The OR for this predictor indicated those with correct answers were 45 times as likely to have had a mammogram compared with those who answered screening recommendations incorrectly (OR, 45.47; 95% CI, 7.01 to 294.85; *P* = .00). In the Lebanese group, there was no statistically significant difference in having had a mammogram between those who answered correctly and those who answered incorrectly in regard to recommendations for screening.

Members of the Lebanese-American group who referred to other sources of information (eg, television, Internet, friends) for mammography recommendations were \> 14 times more likely to have had a mammogram than those who received their information from a health care provider (OR, 14.21; 95% CI, 1.90 to 106.14; *P* = .01). In both groups, there were statistically significant findings for health care provider recommendations for a mammogram. Lebanese-American participants were 14 times as likely to have had a mammogram if recommended by their physician (OR, 13.83; 95% CI, 1.98 to 96.37; *P* = .01). Lebanese participants had similar results; they were also 14 times as likely to have had a mammogram if recommended by their physician (OR, 14.34; 95% CI, 4.82 to 42.64; *P* = .00; [Table 3](#T3){ref-type="table"}). There was no indication that average scores on fear of cancer, benefits of mammograms, or barriers to mammograms were statistically significant predictors of history of having had a mammogram ([Table 4](#T4){ref-type="table"}).
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DISCUSSION {#s15}
==========

This exploratory study sought to characterize and compare the prevalence of and factors associated with breast cancer screening in Lebanese and Lebanese-American women. The results of this study indicate that Lebanese and Lebanese-American women do not differ in their rates of mammography screening, despite their significantly different fears associated with a cancer diagnosis and perception of breast cancer screening barriers and benefits. A majority of the Lebanese-American and Lebanese women were familiar with the use of mammogram for detecting cancer, BSE, and CBE. These findings are comparable to the rate of 97.9% of women being familiar with the use of mammogram reported by Elias et al^[@B20]^; however, in our sample, 78.4% and 75.1% Lebanese-American and Lebanese women, respectively, reported having had a mammogram in the past versus the 36.4% of Lebanese-American women and 53.8% Lebanese women reported by Schwarts et al^[@B18]^ and Elias et al, respectively. This may be in part because of the differences in education level among the participants in the studies, with the Lebanese-American and Lebanese women who participated in our study having had more education than the participants in these other studies. The increase in mammography screening among Lebanese-American women could in part be a result of the increased media attention in recent years to breast cancer, as more celebrities have revealed their breast cancer diagnoses than previously, and of their being older than their Lebanese counterparts. The percentages of women with knowledge of CBE and BSE in both groups were much lower than those reported by Doumit et al^[@B25]^ (60.4% of Lebanese women and 59.1% of Lebanese-American women *v* 83.5% of Lebanese women, respectively). Lebanese-American women were more likely to have had a CBE (84.8%) compared with the Lebanese women in our study (58.4%) and the study by Doumit et al (71%). The percentage of women performing BSE was not different between Lebanese and Lebanese-American women in our study, but it was much lower than previous findings (48.6% of Lebanese-American women and 46% Lebanese women *v* 63.7% of Lebanese women, respectively).^[@B25]^ This may be in part because of a lack of focus on CBE and SBE, after no benefit was seen for CBE or SBE in detecting cancer or improving survival for women who have breast cancer.

Knowledge of mammography screening recommendations was the strongest predictor of having had a mammogram in Lebanese-American women, followed by recommendation by the physician and the health care provider being the first source of information. Knowledge of mammography screening did not translate into similar findings in Lebanese women. These findings are consistent with those of Alatrash et al,^[@B26]^ who found knowledge to be a significant predictor of mammography screening in Arab American women. Our findings are also contradictory to those of Hassoun et al,^[@B27]^ who reported knowledge as a barrier to breast cancer screening in Lebanese women. The only predictor of having had a mammogram in Lebanese women was mammogram being recommended by their physician. Knowledge regarding the effectiveness of breast cancer screening was statistically significantly higher in Lebanese-American women than in Lebanese women. This indicates that despite the increased efforts to raise awareness about breast cancer in Lebanon, the campaign may not be increasing women's knowledge about the benefits of screening, which has been shown to be associated with the likelihood of seeking breast cancer screening. The likelihood of practicing breast cancer screening when recommended by the physician confirms previous findings.^[@B28]-[@B30]^

Overall fear of cancer and benefits of and barriers to mammograms were not statistically significant predictors of having had a mammogram in either group. This is in contradiction to the findings by Elias et al,^[@B20]^ who reported that the perceived benefits were significantly related to compliance with mammography screening. This is perhaps because the participants in this study relied on physician recommendations to perform the screening.

Limitations of our study include the fact that the sample was not representative of the larger population of Lebanese and Lebanese-American population, because it was conducted in Beirut, Lebanon, and greater Los Angeles, which are metropolitan areas.

In conclusion, the findings of this study indicate that despite acculturation, Lebanese-American women do not seek mammography screening at a higher rate than their Lebanese counterparts. Although the breast cancer screening practices of both groups are higher than previously reported, they continue to fall below the recommended rate of 81% by the Healthy People Project.^[@B21]^ Given the susceptibility of Lebanese women age \> 40 years to develop breast cancer, promotional breast cancer screening campaigns must emphasize the importance of adhering to screening guidelines for both Lebanese and Lebanese-American women. In addition, given that \< 75% of the mammograms were recommended by physicians, these providers should be educated to better inform them about Lebanese women's b\'reast cancer risk factors, the benefits of early detection and screening or rescreening, and the efficacy of breast cancer screening.
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